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Abstract:  Objectives: In much 
older literature many socio-
cultural factors militating against 
the optimal clinical / surgical care 
of CNS birth defects in the low-
middle income countries (LMICs) 
were reported. We set out to inter-
rogate this phenomenon in the 
current era 
Methods: A retrospective cross-
sectional survey of a prospective 
data-base of the social-economic 
and family background of the 
children with CNS birth defects 
presenting for surgical care in a 
busy neurosurgical practice in 
Nigeria.   
Results: There were 151 children, 
81 males (53.6%), with hydro-
cephalus and neural tube closure 
defects (NTDs) seen in the study 
period; median age at presentation 
was at 4 weeks of life, the NTDs 
presenting much earlier than hy-
drocephalus, p-value< 0.001; each 
child represented the first of the 
parents in about a third of cases, 
and at least the 3rd or higher birth 
order in 40.4%. The parents were 
young adults, but the mean age of 
the fathers, 35.8years, was higher 
than the mothers’, 30.0years,  
p-value<0.001; the parents had 
low level of education and socio-
economic statuses; more than 90% 
had no knowledge about any pre-
ventive measures for CNS birth 
defects; and, in spite of their  
already sizeable families each, 
56% of mothers, and 62% of the 
fathers were still gearing up for 
further pregnancies.  
Conclusions: Coupled with the 
region’s well-known harsh health 
system, the socio-economic and 
family background of the child 
with CNS birth defects remain 
very challenging indeed in this 
typical developing country. This 
calls for concerted efforts to pro-
mote in the LMICs the adoption of 
the established measures of  
preventing CNS birth defects.  
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Central nervous system (CNS) birth defects are among 
the few systemic congenital anomalies compatible with 
life. They have a high prevalence in the low-middle in-
come countries, LMICs, otherwise known as the devel-
oping countries of the world. For instance, some 30% of 
neonatal deaths related to visible congenital anomalies 
in the LMICs are CNS birth defects1. But the cost of 
their immediate postnatal medical care and  surgical 
treatment is very staggering indeed2. Even more so is the 
cost of their life-long care3-5. In the LMICs, a very size-
able proportion of the population lives below the na-
tional poverty line. This proportion is at least 46% in 
Nigeria6. Furthermore, the health system of much of the 
LMICs is privately funded in most places, meaning that 
the individuals pay out of pocket for all aspects of health 
care at the points of the service. The government /  
private financing of health care ratio, again, in Nigeria 
for instance is currently 31/697.  
 
It is into this family socio-economic milieu that the child 
with the CNS birth defect arrives, and is presented for 
neurosurgical care in our practice.  
This study was carried out to objectively characterize 
this family background. It is hoped that this exercise 
would help cast in bold relief the relevant socio-
economic factors impacting the clinical / neurosurgical 




Materials and Methods 
 
This was a retrospective descriptive analysis of a pro-
spective data base of all the cases of CNS birth defects 
seen in the neurosurgeon’s practice over the duration of  
four years: from May 2009 till June 2013. . The neuro-
surgical unit of the principal author’s, a 4-faculty prac-
tice, is arguably the busiest in the country. The rel vant 
data were continuously captured prospectively in cli-
cal summary forms and an electronic spreadsheet. Infor-
mation in each proforma usually consisted of the clinical 
presentation, the neurosurgical in-hospital course, post-
admission outpatient follow-up of each child, and some 
socio-demographic data on each child’s mother and f-
ther. Both parents were usually interviewed together 
except when one of them was not available. In that case, 
as much information as possible about the absent parent 
was obtained from the one present. 
For this study the specific information extracted from 
this data-base included (i) the types of the CNS anoma-
lies seen in the children; the age at presentation for eu-
rosurgical care; the number of children in each patient’s 
respective families, and the child’s birth order, and (ii) 
the ages of the parents, and their respective socio-
economic levels, including the maximum formal educa-
tional attainments. The parents were also surveyed on 
their prior knowledge of preventive measures for CNS 
birth defects. Finally their opinions were sampled about 
their readiness or otherwise to try to get pregnant again 
after the index child with the CNS birth defect 
This data-base was analysed using the SPSS version 18 
(SPSS, Inc, IL). Descriptive data are presented in fre-
quencies / proportions, means (±standard deviations, 
SD) and medians. Tests of associations were performed 
for categorical variables using the Pearson’s Chi-square 
(or Fisher’s exact) test; with one-sample t-test for the 
continuous, normal-distribution variable regarding the 
mean ages of the fathers and mothers; and with the Wil-
coxon Mann-Whitney U test for non-parametric variable 
with skewed distribution. The level of statistical signifi-






One hundred and fifty one children with CNS birth de-
fects were evaluated in this study period, table 1. There 
were 81 males (53.6%) and 70 females (46.4%), male: 
female ratio 1.2: 1.  
The ages at presentation for neurosurgical attention 
ranged from day 1 to 5110, mean 198.9 median 28.0 
days; or stated in weeks, 1-728 weeks, mean 23.5, me-
dian 4.0. Further analysis showed that only 38 (25.2%) 
cases presented within the first week of life; or 24 
(15.9%) within 72 hours of birth; and only 7 cases 
(4.6%) on the day of birth. About two-thirds were neural 
tube closure defects, NTDs; the rest were cases of hy-
drocephalus. The median time to neurosurgical attention 
of the NTDs was very significantly much shorter than 
the cases with hydrocephalus; p < 0.001 (Mann Whitney 
U, 1166.00; Wilcoxon W, 4736.00; z = -6.24). The me-
dian number of children in the families concerned was 2, 
range 1-11. At least one-third of this cohort represented 
the very first child of the respective family; 61 cases 
(40.4%) represented the 3rd or more child of the family. 
Table 1: Types of CNS birth defects  






















                                             Fathers age in years 
 
Table 2 shows some of the relevant socio- demographic 
details of the parents of the study subjects. Both parents 
were essentially young persons in the majority, figure 1, 
although the fathers were significantly the older of the 
two: mean fathers’ age 35.8 (±6.61)years, range 25-60, 
median 35.0; and the mothers, 30.0 (±4.82)years, range 
17-46, median 30.0, p < 0.001. In the vast majority of 
them, 96.7%, the mothers either lived on low income 
(traders, artisans, low-earning civil servants) or had no 
personal source of income whatsoever: housewives, 
students, unemployed and so on. The fathers, though 
with a significantly higher proportion of high income 
level, p-value < 0.001, still were also of the nil / low 
income status in 85%. These parents also both had only 
basic literacy education in more than 50% each.  
There was no prior family history of a child with a CNS 
birth defect in any of the cases; and  both of the parents 
in the majority, >90% each, had no prior knowledge of 
any preventive measures for CNS birth defects. About 
56% of the mothers, and 62% of the fathers, would sti l 
try to achieve further conception after taking care of the 
current child with the birth defect. This difference was 
not statistically significant. 
Variables, n-151  No (%) p-value 



























Child’s birth order 
 First 
 Second or third 







Table 2: Socio-demographic characteristics of the parents of 
this cohort of children with CNS birth defects  
*One-sample t-test 






This study is a descriptive cross-sectional one brifly 
surveying the salient social-economic milieu, in the cur-
rent era, of the typical family of the child with a CNS 
birth defect in a developing country. The findings of this 
study corroborate, even consolidate, some of the hard
facts on this issue only alluded to in some previous st d-
ies8-11. It shows that the birth prevalence of CNS con-
genital anomalies is far from abating in this country; that 
the family milieu, ditto the health systems, to which the 
children with these defects are born is one that is ctu-
ally ill-positioned to offer them the dedicated, capit l-
intensive immediate and long-term social-medical care 
needed12,13. Majority of the parents earned low income, 
or nil whatsoever; had only low-level educational attain-
ment, and already had sizeable families each14. It would 
be imagined, for practical purposes, that it could only be 
hard struggle indeed for a poor family already with 1 or 
2 children to be saddled with an additional healthy c ild, 
not to talk of one with a CNS birth defect.  
 
Congenital anomalies of the CNS are among the few 
birth defects that are compatible with life. They are 
however more devastating than the rest of the birth de-
fects in many ways. The cost of their immediate postna-
tal medical care and surgical corrections can be very 
staggering indeed, even for the well-endowed health 
systems3. And that is usually just the beginning of the 
story. The life-long social, economic, and even per-
sonal / family burdens, associated with living with them 
are simply unquantifiable3,4,13. 
Here, therefore, are some of the paradoxes of the fact of 
CNS birth defects in the LMICs. They are a disease 
which even the rich families cannot easily afford the 
care of, yet they affect in the main the struggling,  
Variable Mothers Fathers p-value 
 Mean age of parents 
(years) 
 30.00 35.75 <0.001* 
 Parents’ income level  Mothers n-151  Fathers  n-150   
  
 No income 
 Low income 







  22 (14.7) 
  
   
<0.001** 
 Parents’ educational attain-
ment 
Mothers n-151 Fathers, n-142   
 Primary school or less 
 Secondary school 
 Tertiary school 





















 9 (8.3) 




Attitude to further preg-
nancy 
Mothers n-151 Fathers n-110   
 Afraid / no more preg-
nancy 
 Want future pregnancy 
 67 (44.4) 
84 (55.6) 




impoverished members of the population. The immedi-
ate postnatal medical care, and surgical corrections, f 
these defects can be very complex indeed, needing well 
funded, cutting-edge medical practice, yet the reverse is 
the reality of the health systems of much of the LMICs1. 
Here, the health system as a whole is a very harsh one 
indeed. It is essentially unorganized, able to sustain only 
elementary health care at best, and is poorly funded by 
the government. Thus private funding of health care in 
these regions averages 70% to the government’s 30%,a 
complete reversal of the private /government funding 
ratio of health care in the advanced countries of the 
world7. It has been observed actually that the out-of-
pocket, point-of-service payment for basic health care 
needs drive some 250 million people yearly to extreme 
poverty and severe financial hardships in the LMICs15.  
 
Many more psychosocial problems are also known to 
attend the presence of a child with CNS birth defect in a 
family13,15,16. To the detriment of the other children in 
the family the whole parental financial and loving atten-
tion, at home and for hospital attendance, may be de-
voted to the affected child12,13,17. Parents may experience 
great anguish and, in some occasions, even feelings of 
personal guilt for the sufferings, real and imagined, of 
the affected child. Finally, occasional squabbles, and 
family breakups, can occur18,19.  
Thus the usual story of CNS birth defects in LMICs is 
usually that of late neurosurgical presentation, some-
times following an initial search for ‘cheaper’ alternative 
medicine care; suboptimal in-hospital medical and neu-
rosurgical care, and an in-adequate / non-existing lo -
term organized rehabilitative care10,20-22. 
  
This study also reveals one more sobering paradoxical 
point. This is the fact that, in much of the LMICs, the 
hope of any short-term reduction in the birth preval nce 
of CNS birth defects may be a tall one indeed. For al-
though the children affected with these devastating 
anomalies arrived in poor, peasant families who already 
had more than two children in more than 40% of the 
cases, a significant proportion of the concerned parents 
were still gearing up for more future conceptions. The 
risks of recurrence of NTDs, for instance, are about 10-
30 times the general population23. And these defects are, 
to start with, diseases of the poor as a matter of fact1,24. 
In addition, more than 90% of the parents of the children 
in this study actually showed no evidence of any knowl-
edge of the preventive measures for the CNS birth  
defects. There is therefore a great need for renewed  
efforts at primary prevention of CNS birth defects in the 
developing country. The issue of responsible family size 






Just as in the earlier, much dated literature on the subject 
from the region, the socio-economic and family back-
ground of the child with a CNS birth defect in Nigeria 
remains very challenging indeed9,11,12,21,25. The health 
57 
system is harsh. The parents are young and poor; already 
have sizeable families and, lack knowledge of the meas-
ures for preventing these devastating birth defects.  
Authors’ contributions 
Each author made substantial contributions towards the 
conception, data gathering and analysis, manuscript 
drafts, and final approval for submission for publicat on 
please. 




10. Alatise OI, Adeolu AA, Komolafe 
EO, Adejuyigbe O, Sowande OA. 
Pattern and factors affecting man-
agement outcome of spina bifida 
cystica in Ile-Ife, Nigeria. Pediatr 
Neurosurg 2006;42:277-83. 
11. Mezue WC, Eze CB. Social cir-
cumstances affecting the initial 
management of children with mye-
lomeningocele in Nigeria. Dev 
Med Child Neurol 1992;34:338-
41. 
12. Miles M. Children with hydro-
cephalus and spina bifida in East 
Africa: can family and community 
resources improve the odds? Dis-
ability Society 2002;17:643-58. 
13. Miles M. Children with spina bi-
fida and hydrocephalus in Africa: 
can medical, family and commu-
nity resources improve the life 
chances. Disability Society 
2006;17:643-58. 
14. Adeleye AO, Olowookere KG. 
Central nervous system congenital 
anomalies: a prospective neurosur-
gical observational study from 
Nigeria. Congenit Anom (Kyoto) 
2009;49:258-61. 
15. Kim JY, Chan M. Poverty, Health, 
and Societies of the FuturePoverty, 
Health, and Societies of the Future 
Viewpoint. JAMA 2013;310:901-
2. 
16. Cappelli M, McGarth PJ, Daniels 
T, Manion I, Schillinger J. Marital 
quality of parents of children with 
spina bifida: a case-comparison 
study. J Dev Behav Pediatr 
1994;15:320-6. 
17. Ellis HL. Parental involvement in 
the decision to treat spina bifida 
cystica. Br Med J 1974;1:369-72. 
18. Enwemeka CS, Adeghe NU. Some 
family problems associated with 
the presence of a child with handi-




19. Holmbeck GN, Gorey-Ferguson L, 
Hudson T, et al. Maternal, pater-
nal, and marital functioning in 
families of pre adolescents with 
spina bifida. J Pediatr Psychol 
1997;22:167-81. 
20. Olasoji HO, Ugboko VI, Arotiba 
GT. Cultural and religious compo-
nents in Nigerian parents' percep-
tions of the aetiology of cleft lip 
and palate: implications for treat-
ment and rehabilitation. Br J Oral 
Maxillofac Surg 2007;45:302-5. 
21. Oyewole A, Adeloye A, Adeyo-
kunnu AA. Psychosocial and cul-
tural factors associated with the 
management of spina bifida cystica 
in Nigeria. Dev Med Child Neurol 
1985;27:498-503. 
22. Shehu BB, Ameh EA, Ismail NJ. 
Spina bifida cystica: selective man-
agement in Zaria, Nigeria. Ann 
Trop Paediatr 2000;20:239-42. 
23. Canfield MA, Anderson JL, Waller 
DK, Palmer SE, Kaye CI. Folic 
acid awareness and use among 
women with a history of a neural 
tube defect pregnancy--Texas, 
2000-2001. MMWR Recomm Rep 
2002;51:16-9. 
24. Todd C, Haw T, Kromberg J, 
Christianson A. Genetic counseling 
for fetal abnormalities in a South 
African community. J Genet 
Couns 2010;19:247-54. 
25. ADELOYE A. The pattern and 
problems of spina bifida cystica at 




1. Blencowe H, Cousens S, Modell 
B, Lawn J. Folic acid to reduce 
neonatal mortality from neural 
tube disorders. Int J Epidemiol 
2010;39 Suppl 1:i110-21. 
2. Wallingford JB, Niswander LA, 
Shaw GM, Finnell RH. The con-
tinuing challenge of understand-
ing, preventing, and treating neural 
tube defects. Science 
2013;339:1222002. 
3. Oakeshott P, Hunt GM. Long-term 
outcome in open spina bifida. Br J 
Gen Pract 2003;53:632-6. 
4. Oakeshott P, Hunt GM, Poulton A, 
Reid F. Open spina bifida: birth 
findings predict long-term out-
come. Arch Dis Child 
2012;97:474-6. 
5. Oakeshott P, Hunt GM, Whitaker 
RH, Kerry S. Perineal sensation: 
an important predictor of long-
term outcome in open spina bifida. 
Arch Dis Child 2007;92:67-70. 
6. World Bank (2013), Nigeria: The 
world development indicators 
2013. Available at http://
www.data.worldbank.org/country/
Nigeria, accessed on 28 November 
2013 
7. WHO (2013) Global Health Ob-
servatory: World Health Statistics 
2013. Available at http://
www.who.int/gho/publications/
world_health_statistics/en/
index.html,  accessed on 26 No-
vember 2013 
8. Adeleye AO, Dairo MD, 
Olowookere KG. Central nervous 
system congenital malformations 
in a developing country: issues 
and challenges against their pre-
vention. Childs Nerv Syst 
2010;26:919-24. 
9. Afolabi AO, Shokunbi MT. Socio-
economic implications of the sur-
gical treatment of hydrocephalus. 
Niger J Paediatr 1993;20:94-7. 
58 
